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Description 

FIELD OF THE INVENTION 
BACKGROUND OF THE INVENTION 

backsheets. That s, cloqqinq of these system* ran roc . ,it * *h„ „ ^ ♦ ^mponerus, sucn as topsheets and 

«?iq«nno p^ru f Uiy _f^' iyob ' u * b - PatNo - 4 . 98 1 -557, Bjorkquistjssued January 1,1991 and US Pat No 

[0005] While the art has provided a variety of synthetic nonwoven products having varying dearees of wet «t«„nth 
none has provided paper products that exhibit the combined in-use wet integrity and ^J^SSSSl 

[0006] It is therefore an object of this invention to provide flushable fibrous structures in tho fnm , „f ^ 

SUMMARY OF THE INVENTION 

encountered ,n a typ,ca. sanrtary disposa, system. The invention further reiatJs to products corSsZg of (^g ,T^ue 
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products such as facial and toilet tissue) or comprising (e.g., absorbent articles) the flushable fibrous structures as 
well as methods for making the fibrous structures. uw**, ds 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0008] 

FIG. 1 is a top plan view of a sanitary napkin with portions of the sanitary napkin cut away to more clearly show 
•the construction ofthe sanitary napkin. y 
FIG. 2 is a cross-sectional view of the sanitary napkin of FIG. 1 taken along section line 2-2. 

DETAILED DESCRIPTION OF THE INVENTION 

I. Definitions 

[0009] As used herein, the term "in-use wet tensile strength" means the tensile strength of a fibrous structure as 
measured using an electronic tensile tester as described in the Test Methods section, after a sample of the structure 
has been soaked tn 5% sodium sulfate solution for 2 minutes at 23°C 

EnnL A f U f ed he f rein :, the term ' dis P° sal wet ensile- means the tensile strength of a fibrous structure, as measured 
using an electronic tensile tester as described in the Test Methods section, after a sample of the struc ure has been 
soaked in excess distilled water for 1 5 seconds at 23 e C. *»u Cl ure nas oeen 

II, Flushable Fibrous Structures 

Tll\*?T e ^l ir T; nti0n re ' ateS 10 f ' UShable ,ibr ° US StmCtUres havin 9 an '"-use wet tensile strength of at least 
/f? 1 °° ^' n) ' preferab| y at ,east 78 -8 9>cm (200 g/in), and more preferably at least about 11 8 2 at 
cm (300 g/.n ) In addition, the structures have a disposal wet tensile strength of. not more than about 11 ,8 g/cm (30 5 

2," £ ! "? TTi^ ab ° Ut 9 ' 8 ^ (25 ^ TenSi ' e Str6ngthS are measured accordin 3 t0 the P^dures 
set forth ,n the Test Method section below. Preferred materials for preparing these flushable fibrous structures are 

described .n deta.l below. In general, these preferred structures comprise fibers and a bindermaterial, where the binder 
material comprises a polymer and a salt. 

A. Binder Composition 

[0012] In one embodiment of the present invention, the binder component of the fibrous structures comprises a salt 
and the condensation product of polyvinyl alcohol (hereafter referred to as "PVA") and one or more substituted or 
" U PVAA") aldeh Vtes. This condensation product is a polyvinyl alcohol-co-acetal (referred to herein as a 

£013] Polyvinyl alcohols useful in making the PVAA for this preferred binder are well known in the textile and paper 
arts and are available commercially from a variety of sources. These alcohols are manufactured by first polymerizkiq 
vinyl acetate followed by hydrolysis of the acetate groups to alcohol groups. The commercial grades of PvTvaTin 
degree of polymenzation (i.e., molecular weight) and degree of hydrolysis (i.e., the number of acetate groups that are 

t ,h 0Xy h 9r0UPS) , F ° r eXamplei commercial 9 rades of p VA are available having a degree of hydrolysis of 
about 88% to those having a degree of hydrolysis in excess of 99%. 

[0014] Preferred functionalized polymers useful in the present invention are those where the PVA material to be 
acetahzed has a degree of hydrolysis of at least about 95%, more preferably at least about 97%, still more preferably 
at least about 98% and most preferably at least about 99%. In addition, preferred functionalized polymers are those 
where at least about 8% of the hydroxyl groups of the startJng PVA are acetalized. More preferably the PVAA will have 
rom about 8 to about 20% of the starting PVA's hydroxyls acetalized, more preferably from about 10 to about 16% 
[001 5) Jo be Parftcularly useful in the present invention, the PVA should be acetalized to such a degree that the cloud 
point of the PVAA (as determined turbidimetrically by measuring a change in light transmittance) is higher than the 

TZ Til . T Wat6r (i e ' 9reater tha " ab ° Ut 25 ° C) and is depressed * »• addition of salte - "» addrtion. in order 
forthe PVAAtobeconvenientlysynthesized.it is useful that its cloud point be at least about 1°C above the condensation 
reaction temperature, preferably from about 3 to about 5°C above the condensation reaction temperature This is to 
tacilitate homogeneous reaction conditions during formation of the PVAA. 

[001 6] The skilled artisan will recognize that the level of acetalization of the starting PVA to arrive at a PVAA func- 
tionalized polymer that will provide the desired in-use wet strength is related to the degree of hydrolysis of the starting 
PVA, the molecular weight of the starting PVA, the aldehyde starting material, etc. In general, with other things being 
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constant, the degree of acetalization needed increases as the degree of hydrolysis of the PVA starting material in- 
creases. Also, with other things being constant, as the molecular weight of the PVA starting material increases, the in- 
use wet tensile strength increases. The determination of the degree of acetalization of a given starting PVA to reach 
the desired in-use wet tensile strength is a matter of routine experimentation for the skilled artisan and will be dictated 
in part by the end-use of the product, as.is discussed below. 

[0017] Preferably, the PVA starting material will have an average molecular weight of at least about 80 kg/mol, more 
preferably at least about 160 kg/mol. in general, the higher the average molecular weight of the polymer, the greater 
the in-use wet strength of the corresponding fibrous substrate comprising the binder. The skilled artisan will recognize 
that the molecular weight of the starting PVA effects its viscosity (higher molecular weight provides higher viscosity 
PVA), and that lower viscosity PVA will be easier to process into the desired PVAA. However, this does not limit the 
scope of the invention to the use of "low" molecular weight PVAAs. 

[0018] As indicated, to obtain the PVAA material, the PVA starting material is reacted with a substituted or unsub- 
stituted C 2 -C 8 aldehyde, or a mixture of two or more such aldehydes. Where the aldehyde is substituted, suitable 
substituents include, for example, C r C 3 alkyl and aryl. Preferably, the aldehyde is an unsubstituted, saturated straight 
chain. Also preferred is where the aldehyde has from 2 to 5 carbon atoms, more preferably from 3 to 4 carbon atoms. 
Specific non-limiting examples of aldehydes particularly suitable for reaction with the PVA starting material are acetal- 
dehyde, propionaldehyde, butyraldehyde, and mixtures thereof. Particularly preferred is where the aldehyde is propi- 
onaldehyde and/or butyraldehyde, most preferably butyraldehyde. 

[0019] in general, the PVAA materials useful herein can be prepared by reacting a commercial grade of PVA (e.g., 
Airvol 350® or Airvoi 165®, available from Air Products, Allentown, PA) and aldehyde in an aqueous solution at a 
temperature of about 20°C and at a pH of approximately 2. Representative examples for preparing PVAA's useful 
herein are set forth below in Section VI. 

[0020] An alternative class of polymer useful in the binder component of the fibrous structures are homopolymers 
and copolymers derived from acrylamide monomers. These polymers have a structure according to the following gen- 
eral formula (I) 



(c) R 1 and R 2 are independently selected from hydrogen and C r C 6 alkyl (preferably at least one of R1 or R 2 is . 
other than hydrogen, more preferably Ri is hydrogen and R 2 is C r C 3 alkyl, still more preferably R 1 is hydrogen 
and R 2 is methyl, ethyl, isopropyl or n-propyl); and 

(d) when y is > 1 , 

(i) R 3 is -NfFr^RS), where R 4 and R5 are independently selected from hydrogen, C r C 6 alkyl and aryl (pref- 
erably R 4 is hydrogen or C A -C 4 alkyl and R5 is alkyl, more preferably R 4 is hydrogen or C V C, alkyl and 
R 5 is C 3 -C 4 alkyl); or 3 4 

(ii) R 3 is -0-(-CH 2 -) z -N(R6)(R 7 ), where z is from 2 to about 4 (preferably 2 or 3, most preferably 2) and R 6 and 
R 7 are independently selected from hydrogen, C r C 6 alkyl, and aryl (preferably R6 is hydrogen or C r C 3 alkyl 
and R 7 is C,-C 3 aikyl, more preferably R6 is C^-C z alkyl and R 7 is C^-C 3 alkyl). 

[0021] In those instances where R 6 and R 7 are both alkyl groups, the resulting tertiary amine will be cationic at neutral 
pH and the polymer will therefore be readily adsorbed to cellulose, owing to ionic bonding with the anionic carboxyl 
groups of cellulose. As such, polymers of this class may be added to the wet-end of the paper making process, rather 
than as a separate step after substrate formation. Preferably, the polyacrylamide polymer or copolymer will have an 
average molecular weight of at least about 50 kg/mol, more preferably at least about 100 kg/mol, still more preferably 




a) 



wherein 



(a) x is > 1 ; 

(b) y is > 1 ; 
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at least about 200 kg/mol. 

[0022] In general the homo- and co-polymers derived from acrylamides are prepared by free radical porymerization 
followmgamethods^Harto^ 

herein .n order to obtam h,gh modular weight polymer, however, it is necessary to replace dioxL X but o as 
^Ts^ZV^ eXamPleS PreParinS P °'^ lamide h — and ^o^ers useful herein are sett rt h 
[0023] In addttion to the polymer, the binder component of the present invention comprises an appropriate salt that 
prevems the swelhng and/or dissolution of the polymer in the presence of relativeiy small levels aftE^IlS 
T enC ° Untere f When used as «— P^ucts or components in absorbent articles. «t is this abHity 
to res,st swel ng ,n the presence of low water levels that provides in-use wet strength to the fibrous structures of he 
presen .nvent,on^Saltsusefu. herein include those comprising monovalent cations (T.g.. 

£2er^ sat ; a :l and triValent Cati ° nS (6 g - AI+3) " Pr6ferred " SattS or dSn cis 

J^Z?rZT T*VJ"T such 38 citrat «- ^«ate, chloride, fluoride, bromide, thiosulfate, phosphate nitrate 
acetate, carbonate, and b IC arbonate. Preferred salts include, but are not limited to, sodium citrate potassium cSe' 
sodium sulfate potassium sulfate, magnesium sulfate, calcium sulfate, sodium phosphate, potassium ph^XtTand 
magnesrum chlonde. Particulariy preferred salts include potassium citrate and sodium sulfate pn ° Sphate - 
0024] Because the level of salt utilized directly effects the in-use wet strength of the binder, the level of salt required 
or a g,ven fibrous structure of the present invention will be dictated in part by the end-use of the product compSng 

Lv e fo7s S a ^v r h 31 :T re ' atiVely ' 0W in " USe Wetten8ile is »**■«'■ such « ^ortoilet tissue, relat^J ow 
IhtrhJnf JlT y f l k Conversel * where hi 9 h wet tensile is required, such as for a topsheet in an 
absorbent article, relatively higher salt levels may be utilized. 



B. Fibers 
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EL^! bind H er h com P°f ion is useful tor imparting temporary wet strength to a wide variety of paper and paper 
Z^T' ^ T m \ thS tSrmS " Paper ° 3nd " paper products " include sheet -'»<e masses and molded product 

th"! a a ; n9 dir e u d s m s ich may be derived from na,urat sources ' such as wo ° d puip »«■ - whS,a°e ;t 

from coniferous trees), hardwood (derived from deciduous trees) or cotton (inters may be utilized. Fibers from Esparto 
grass, bagasse, kemp, flax, and other lignaceous and cellulose fiber sources may also be utilized asTaw mate riaHn 

pulp (i.e.. celulose fibers). When cellulose fibers are employed, the optimum source will depend upon the particular 
^.°2Z^h W °° d PU ' PS Wi " bS Uti '* ed ' App,icable wood pulps indudechemicl. p££J £ 

teaTpulD ff e TM P) and chem ' 38 W6 " V PU ' PS inC ' Udin9 ' f ° r eXamp,e - 9—dwood. thermomechan- 

unblLlhii fi ' h ™ > ? ^thermomechanical pulp (i.e., CTMP). Completely bleached, partially bleached and 
unbleached fibers are useful herein. It may frequently be desired to utilize bleached pulp for its superior brightness 
andconsumer appeal. For products such as paper tissue, paper towels and substrates fo^ 
catamen als. and other similar absorbent paper products, it is especially preferred to utilize fibers from no^hem soft 
40 wood pulp due to its premium strength characteristics. nortnem son 

22 J^lf *T P T t inVenti ° n arS ,ib8rS deriVed from rec y cled paper - whicn can «»"tain any or all of the 

Zi^T^ci: as er non - ,ibrous materiais suoh 38 fii,erc an * adhesives used * «w 

S a , w 6 fibr °T T*T ° f Pr6Sent iPVenti0n may COmprise or consist essentially of non-cellulose fibrous 
ma enal, for example, glass fibers and synthetic polymeric fibers. Synthetic polymeric fibers useful herein include Z 
SET-ST U ' ariy P ° t ^ le h neS - P°'yP-PWene and copofymers having at leSt one o.efinic £Z^£ZZ 

ZTs^T.TS P °^ mideS '. n y ,0ns ' thereof and combinations of any of the foregoTng 

may be suitable as the fibrous polymeric material. 

50 C Preparing Fibrous Structures 

[0029] C The fibrous structures of the present invention comprise the temporary wet strength binder (polymer and 

eal c XntdT ^ fe C ° mbined With ,he fiberS 3 ma "" er whicn - a " er add *°" 

leads to a bonded fibermass. generally ,n the form of a sheet containing thefibers. The bonded fiber mass has an in 

* use wet strength that is higher than a corresponding fiber mass without the binder 

[0030] The fibrous structures of the present invention may be prepared in a variety of ways. One important aspect 

rZT-Z ? rt** S3lt Sh0UW be 3dded l ° *° fibere separa,e, y- ™ at * the poCer and S 

may be added simultaneously, they should not be admixed prior to introduction to the fibers. This is d^ated by the 
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salt's ability to precipitate the polymer if the two are combined prior to addition to the fibers 

[0031] The fibrous structures are typically formed by a wet-laid paper making process. Wet laid paper making proc- 
esses typ.cally include the steps of providing a slurry containing the fibers (the slurry is alternative* referred to herein 
as a paper making furn.sh), depositing the slurry of fibers on a substrate such as a foraminous forming wire (e q a 
Fourdnn.erw,re),and^^ 

The step of setting the f.bers into sheeted form may be performed by allowing the fluid to drain and pressing the fibers 
against the foram.nous wire (dewatering), for example, with a screened roll, such as a cylindrical Dandy Roll Once 
set, the fibrous sheet may then be dried and optionally compacted as desired 

[0032] In general, the polymer is combined with the fibers by contacting the fibers with the polymer in an aqueous 
.quid med.um and substantially removing the medium from the fibers. The polymer may be combined with the fibers 

InLT f °h makin9 Pr ° CeSS (e ' 9 - bV additi0n t0 the paper furnish > or after the P^er product is sub- 

stantial^ fornned (i.e., v,a dry-end addition). In a preferred embodiment, the polymer and the salt are combined with 
the fibers after the paper product is substantially formed, e.g., by spraying or printing 

[0033] Thus, treatment of the paper or paper products with the polymer may involve spraying, printing or otherwise 
apply.ng the polymer to the fibers that have been substantially set in the preparation of the paper product e T 

™S Pr ° C f S • h , S ? T Pref6rab * Sprayed ° r pnnted with the P 0| y mer in the f0 ™ ° f a composition whL 
compnses a hquid solut.on.of the polymer. Water is the preferred solvent. The liquid mixture typical* contains from 
about 1 to about 10 we.ght % of the polymer and from about 90 to about 99 weight % of the solvent? for example a 
mixture of about 5 we.ght % of the polymer and about 95 weight % of the sofcent, is suitable. Optional.y, a p.astfcizer 

t f T ° T t0 P,DVidin9 SOftneSS 3nd f ' eXibility 10 the bound fibrous structure, in a preferred 
embod.ment, the polymer solution is sprayed onto the previously set fibers. Upon drying, the salt component is added 
(e.g., spraying) to the fiber/polymer substrate. component is aaaed 

[0034] As indicated, the polymer may alternatively be combined with the cellulose fibers in the wet-end of a wet-laid 
paper-making process. Thus, the po*mer may suitab* be included in the paper-making furnish. The polymer may be 
H^tl!^ Hri IT furnish and agitated to cause its dissolution. Alternatively, a solution of the polymeiMs firs^prei^ared 
and then added to the furnish. In either case, depending on the nature of the polymer, it may be Pessary Z Educe 
a positive charge into the polymer so that it can readily adsorb to the anionic cellulose fibers when added to the wet- 

' Z »l h T? fl PI0C ? M - F ° r eXample> 3 Sma " am ° Unt ° f 4-dimethylaminobutyraldehyde dimethylacetal may 
■ be added along with the unsubstituted C 2 to C 4 aldehyde while making PVAA to provide the positive charge Alternate 
to supplying a posrtrve charge is to heat the polymer/fiber mixture to facilitate retention of the polymer onto the fibers 
tl nlT h , K° Se T b0dimentS Where the P 0 * mer of the binder is ^ionic under the conditions for combining 
H th!l 3 ?' f '!! Ue ° f incom P atibi,it y with the fibeni may be obviated. Where the polymer is combined 

T h? Tt T tl0n ' thC 83,1 SOlUti ° n W,B Preferab,y be added after the fiber/polymer blend has dried 
[0035] Regardless of whether the polymer is combined with the fibers via dry-end or wet-end addition the salt may 
be added concurrency with (though separately) or sequential* from po^^ M onJnon.«^lm^X55Zr 
and fibers are comb.ned and the formed sheet is allowed to dry. A salt solution is then added to prov de a fibrous 
structure of the present invention. F d norous 

St POly T r > '! advant ^ eous| y used in the form of a solution, which may be further diluted with additional 
solvent, or concentrated. Alternatively, the polymer can be isolated and recovered by removing the sohrent e g by 

t^bTforf ^ ^ ap ? raBon - The P0lymer can then be used a temporary wet strength composition and applied 

for ^substantjallydissolv.ng the pofymer (preferably in water and/or a plasticizer such as glycerol, sorbitol etc) and 

optionally other paper making additives such as are known in the art (e.g.. softeners, retention aids) 

SS? J?h Pref T d e ? b0diment ' treatment fe accomplished by spraying, printing or otherwise applying the polymer 

to the se f.bers wrth such a composite (more preferably spraying). Spraying tends to provide higher levels of in^se 

wet tensile strength relatrve to treatment via the wet-end in a handsheet paper making process 

[0038] The amount of polymer that is combined with the cellulose fibers is selected to provide a balance of in-use 

S T lZ en9 ! 1 P ° Sal W6t tenSMe Stren9thl 3nd ° pti0nally 0ther P ro P^ies. including dry strength, consistent 

?^!2o^ P ^^ 

IrrT 9 nl "I*™ 1 3Sed °" the t0ta ' Wei9M ° f the ,ibrOUS structure - ^ wet "trans* Pities of the fibrous 
structure w.11 depend on rts end-use (e.g., a tissue product or a component of an absorbent article) 

[0039] The composrtion comprising the polymer is allowed to remain in contact with the fibers for a time and at a 
temperature sufficient to enable adsorption of the polymer by the fibers and bonding between the polymer and fibers 
such that s.gnrfcant wet strength is developed via the bond formation (interfiber bonds are formed). When the fibers 
are treated by spray application on conventional commercial paper making equipment, the production time e q the 
sSTT 9 T (C ° nVenti0na,ly l6SS tha " 4 minUtes >' ™y need to b e increased to enable significant leve.s of wet 
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SS^Lto^^f^r"* ,,,v « mt,0,, '* P-rtteutarty adapted for paper produota. or oomponom. of pap«r products which 



75 III. Absorbent Articles 



, ^! ' e ° m|>0 " M *t»«l of In an environmentally compatible manner) A -unllarv- 

» le^tr? T rf™ tosbeoibent articles whlcn are fonried as a single structure or as separate paStec to2, 

%£LST? T " IUStrated 38 h8Ving ,wosurfa ^. "^surface 10a sometLs r^^SJSa^ 
CLo^d^S 1 ° h3S ! W0 CenteriineS ' 8 ,0n9itUdinal Centeriine v and a ,ransveree ^terline "T" The 
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[0049J The sanitary napkin 1 0 preferably includes optional side flaps or "winqs" 24 that are fold** arn „„H «,= . k 
th T°* ^ Slde f l3PS 24 S6fVe 3 " Umber 0f Purposeajno u lg bu, TouZl, to hSS 

S« P^ G o 2 i S 3 Cross - sectional view ° f th e sanitary napkin 10 taken along section line 2-2 of FIG 1 As can be 

EL addltlo " to k havin 9 a longitudinal direction and a transverse direction, the sanitary napkin 1 0 also has a *T> 
T*n«Zll J 7 P , d The ° bj6CtlVe 18 10 provide a s "bstantially continuous path between the toosheet 

[0054] The configuration and construction of the absorbent core mav also be varied ten th* a K«lr , 

Ga^fe clT 3L ° R MaV3 °' 1989; 3nd Eur0pea " P^nt Ap P . te ation No. 0 198 683 the P^J & 

Gamble Company, published October 22, 1 986 in the name Duenk et al 

[0056] The backsheet 13 and the fibrous topsheet 12 are positioned adjacent the garment facing surface and the 
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22 1 978 and ij q Pat 1 o^o t °" ° C, ° ber ? ' 1975: US ' Pal "° 4 ' 785 '" 6 issued to Zieker - « al. on November 
22, 1 978 and U S. Pat. No. 4,842,666 issued to Werenicz on June 27, 1 989. Alternatively, the attachment means mav 
compnse heat bonds, pressure bonds, urtrasonic bonds, dynamic mechanical bonds or any other .uZ£2SZ 
means or comb,nat,ons of these attachment means as are known in the art attachment 

SSL tl h a r ba f ? k ? e .?! 13 l is J mpervious t0 li( > uids <*8- menses and/or urine) and is preferably manufactured from a 
hm f m that .8 f ushable, although other flexible liquid impervious materials may a.so be used As used he7e The 
lf«L h r f?T ° ™ a ' erials which are compliant and are more readily conformed to the general shape and contours 

weln rT ? J 5 ? aCkShS - l 13 PreV6ntS the 6XUdat6S absorbed and """amed in the abso*ent coreTrom 
wett.ng articles which contact the sanitary napkin 10 such as pants, pajamas and undergarments The bacSnee 13 
may thus compnse a woven or nonwoven material, films , or composite materials such as a nl^oSSLTSS^ 
m K ^I efera ' ly ' thS baCkSh6et ° f the P°* eth y'en° having a thickness of from about 0 01 2 mm (0 Zto 

brel^f T {2 ;l mH) ' FUrther ' baCkShe6t 13 may Pemirt Va P° re 10 esca > e f ™ ». abso*ent cole U e 
breathable) while st.ll preventing exudates from passing through the backsheet 13 

[0058] In use, the sanitary napkin 1 0 can be held in place by any support means or attachment means (not shown! 
the^ 

thereto by a fastener such as an adhesive. The adhesive provides a means for securing the sanSary napkinTn he 

^SSZZSL'T r 8, 3 P ° rti0n " a " ° f thS ° Uter ° r 9arment faci " 9 surface 13b ° f *• backTheet 3 f ; 
coated wrth adhesive. Any adhesive or glue used in the art for such purposes can be used for the adhesive herein 

wrth pressure-sens^e adhesive* being preferred. Suitable adhes.es arc manufactured by H. ^utS^S 

f 917 6 i 7 R n f tn " 6r deSi9nati ° n 2238 ' Suftable adhesive ,asteners are al *° bribed in ST pint 
4,917,697. Before he sanitary napkin is placed in use, the pressure-sensrtive adhesive is typically cove ed vtf h a 

portion of the panty pnor to use. Suitable release .iners are also described in the above-referenced U S Patent 
4,91 7,697. Any commercially available release liners commonly used for such purposes can be utilized herein A non 

th 3 T T Hner " BL3 ° MG ' A Si '° X 4P/ °- Which is Pictured by the AkrosT^orZ 
o Menasha, Wl The sanitary napkin 10 of the present invention is used by removing the release liner and thereafter 
placing the sanrtary napkin in a panty so that the adhesive contacts the panty. The adhesive mainta ns the^anC 
napkin in its position within the panty during use. mainiams me sanitary 

! In? 91 t !" 3 x eferre ^ f mbodiment of the P res ent invention, the sanitary napkin has two flaps 24 each of which are 
T ^ ,r ° m thS Side ^ ° f th6 " b "*« nt core - f,a P s 24 are configured to d^e over 
SSSZSZ'XTi, P « in th6 Cr ° tCh r69i0n S ° *« the fla P s are dis P° sed betwe en edges of theTare 7s 
body and pant.es by menstrual fluid, preferab* by forming a double wall barrier along the edges of the panty S^ond 

ndirtl 6 TTlTf ^ attaChm6nt m6ans 0n their aamient surface so that the flaps can 
under the panty and attached to the garment facing side of the panty. In this way, the flaps serve to keep he sanitary 

tot! t^T? P K° S iT 6d in Th6 030 b6 C ° nStnJCted 0f ^materials including matelte s £ 

SnSr IZ ! ' TT ISSU6 ' ° r combination ° f th ese materials. Further, the flaps may be a separate elemen 

numtr „ ° t T ? ^ W - ""P* 9 6XtenSionS ° f *• and °acksheet Z unftaT) A 

number of sanitary naptans having flaps suitable or adaptable for use with the sanitary napldns of the p^remion 

1 7 XZl 4 58 o 8 si 78 T? d ." Shaped Santery Napkin Wtth Flaps ° whk * iss " ed to vtaCSS 

nnl, f " ' 6 entrtl6d Sanitary Napkin °' issued t0 Van ™>^9 °n May 20, 1 986 
[0060] In a prefen-ed embodiment of the present invention, an acquisition layer(s) 15 may be positioned between 

wicEftlr abS ;. rben I. COre 1 ^ Th6 3CqUiSiti0n lay6r 1 5 ma * SerVe several fu -tions deluding 

LTIT" L In P T ld,n9 3 m ° re 6Ve " diStribUti ° n ° f * e exudates throu 9 hou t the absorbent core and al.owhg 

LZ TZZ 10 .5 T d ?. rclatiVely thin - 7,16 Wicki " 9 referred 10 herein ma V encom P a =s the transport of 
hqu,ds,nonetwooralld,rect 1 ons(i.e.,inthex-y P laneand/orinthe 2 -d^^^ 

0 n s ? erent rrj 315 includins nonwoven ° r ^ 

or polyethylene; natural fibers including cotton or cellulose; blends of such fibers; or any equhralent matoriBJ^^: 
m U.S 4.950 264 issued to Osborn and U.S. Patent Application Serial No. 07/810,774, "Absorbent Article Havina 

mavl iS " T1 D TT u 7, 1 " 1 th6 nam6S ° f Cree " et al - a P referred embodiment, the acqSon^er 
J T*? X by any ° f thS conventional n^eans for joining webs together, mos preferably by fusfon 

bonds as is more fully described in the above-referenced Cree application. • P Dty Dy ruS,0n 

IV. Wet Strength Properties 

[0061] With regardto papertissue. the temporary wet strength polymers of the present invention can be used in any 
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type of tissue paper construction. For example, tissue paper of the present invention can be homogeneous or multi 
ayered constructs; and tissue paper products made therefrom can be of a single-ply or multM ^cZtruct^he 
EST Pr M eferab \ haS 3 basis wei 9* ° f b *ween about 10 g/m* and aboutVgL, 

g/cm3 or eS s. More preferab|yi the basis wejght wj|| fae abQut 4Q ^ |ess 97 n J* 0 3 l m 3 

% "of J fiZSSSJ'J?^ W i", be b6tWeen ^ °-° 4 ^ 3nd ab ° Ut 02 *"* See Co ^° h^61 
67, of U.S. Patent 5,059,282 (Ampulski et al), issued October 22. 1991, which describes how the density of tissue 

paper » measured. (Unless otherwise specified, all amounts and weights relative to the paper are on a dry The 

denoted tissue paper. These types of tissue paper and methods for making such paper are well known in the art and 

rn r n ft^ ,^ ^ c b K ed • ^ U S ' Pa,Snt 5 ' 334 ' 286 ' tesued on 2. 1994 to D Phan et al 

[0062] Fibrous structures formed with the temporary wet strength binder of the present invention tend to have a hioh 

3 W6t Stren9th d6Cay rate SUftable ,or flushab ^ ^ * ZST«s™ sever 

SToSgCe— 

V. Test Method Section - Wet Strength Tests 

[0063] The fibrous structures are aged prior to tensile testing a minimum of 24 hours in a conditioned room where 
the temperature ,s 73»F ± 4 - F (22.8-C ± 2.2°C) and the relative humidity is 50% ± 1 0%. Both the in-use and disposal 

oomwherethetemperature.s73'F±4-F(abot rt 22.8X±2.2°C)and^ 

J* t6S H ter {M ° de 1122 ' ,nstron Cor P) is — and operated at a crosshead speed of 0.5 in "(about 1 <S per 
mnute ,and . gauge length of 1 .0 in. (about 2.5 cm). ^^^^im^p^^^Si^SZ 

11 3 ™ \ , h 6 S " P 18 P ' aCed ar ° Und 3 StainlSSS Steel ? e 9- Re,erence to a direc ion meansThaU e 

sample be.ng tested ,. prepared such that the 12,5 cm (5 in.) dimension corresponds to that direction Th« for a 
mac ,ne direction (MD) wet tensile strength, the strips are cut such that the 1 2,5 cm (5 in.) J^SS^Z'S^ 
machme d.rect,on of manufacture of the fibrous structure. For a cross machine direct on (CD) wet tJXIS%£ he 

2; the H 12 ' 5 ° m <5 in - } dim6nSi0n iS Parallel 10 the c ^-achine dilection of m ZZ 2?S t e 
SSJrSSS?' MaChme - d,reCt,0n and cros *-™<*ine directions of manufacture are we., known terms in the art of 

EntlLi^^ 10 and -£ D W6t tenSNe StrSngthS are dete ™ in * d ^ing the above equipment and calculations in the 
STS ™l T° ned Va ' Ue f ° r th6 MD and CD wet tensile is the arithmetic average of a east 

si^ 

tenT^Zh n iaborato * handsheete ar * »•* 12.5 cm (5 in.) lengths are cut irrespective of orientation. The wet 
tensile strength (In-use or D,sposal) is the arithmetic average of the wet strength measured on at least eight strips 

a. In-Use Wet Tensile Streng th 

at 23" J C andftP^mlr 8 '' 6 St ^ ms f > ' S measured bv soa king the test strip in 5% sodium sulfate solution for 2 minutes 
rf-H TT" 9 , T"* Strcn9th Per * e abow descri P«°n- ™* measurement is believed to reflect the 
condrtions a torous structure of thepresent invention would encounterwhen used asatissueproductorasacompTnem 
in an article for absorbing aqueous fluids. component 

b. Disposal Wet Tensile Strength 

follfwL hJ S r^! Sal ^ Te ™ le is measured by soaking a test sample in distilled water for 1 5 seconds at 23°C 

followed by measure perthe above description. This measurement is believed to reflect the conditions a fibrous struc- 
2£2 tP reSem inVenti ° n W ° Uld encounter when dfe P° sed of in a typical sewage system. 
S hITo 6 ,0 "° h'k 9 n k °"- |i 1 mitin9 exam P |es are P rovid * d to illustrate the present invention. The scope of the invention 
is to be determined by the claims which follow. uwinvenuon 
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VI. Representative and Comparative Examples 
a. Representative Examples 
EXAMPLE 1 



Preparation of a PVAA and a Fibrous Structure Prepared Using the PVAA 

[0068] This example illustrates the preparation of a PVAA polymerforthe binder composition forthe fibrous structures 
™io, P T n m mVenti r The Startin9 PVA h3S a degree of h y dro, y sis of approximately 99%. flbrousstructures 
[0069] 2.0 grams of polyvinyl alcohol (catalog #6, lot # 6 from Scientific Polymer Products' degree of hvdrorvsis and 
approximate number average molecular weight of 99% and 86 Kg/mol, respeLely) are added to 1 0 ^grams of deion 
.zed water ,n a clean 250 mL beaker. The beaker is heated gradually wfth stirring until the polymer is ^E52?£ 
otairS d : C ° nC6ntrated H * S °* Pre " di,u,ed in 10 mL ° f lionized JEt^S^'eE 

a 23-C "Se sTuSTn IThC iC3l) ^ added The b6aker iS C0Vered and the «■ birred for 22 hou* 

1 m J? solution .! 3 C '° Ud P0 ' nt ° f 32 ° C: A hand " held ^rush-type sprayer is used to spray this solution 
onto mach ne-made paper having a basis weight and wet tensile strength of 33 g/m* and < 5 9 g/cm (l7o/.n) 

1m n^n/T P ? er i ' n ," USe and diSP ° Sal WSt tensi,eS for the treated P a P er are 1 1 1 ,8 g/cm (284 gT) and !1 9 
tZ^l Tt ^ In this examp.e, the salt component of the binder composition is in troduSd via The 1% 
sod.um sulfate solut.cn requ.red by the in-use wet tensile strength testing protocol. That is the salt component i! „«* 
added pnor to testing, (.t will be recognized that addition of salt prior to testing wou.d provide even Serin use we 

com! 3 h ) r^T ft is understood that in most ins,ances ^ ^L^Lel 0 aPP 2 s z Z 

component will be added dunng manufacture, and in particular after addition of the polymer component 2e bLe^ 
o prov.de a f.brous structure of the present invention. In this regard, for purposed of ^deter^Zg Thet e^not a 

SZlSTT 15 T " SC ° Pe ° f -"W" Claims ' the will be tested a3in to the tst 

Methods ,n the form that i, ,s made, used and/or sold (i.e., if any salt is present in the structure it wi.l not be removed 
pnor to measunng in-use or disposal wet tensile strengths). removed 



EXAMPLE 2 



Preparation of a PVAA and a Fibrous Structure Prepared Usine the PVAA 

[0070] This example illustrates the preparation of another PVAA for the binder composition for the fibrous structures 
^TT V TT 71,8 Startin9 PVA haS 3 de9ree of h V*°^ s ° f approximately 98-98 8% 
P071] NorthemSoftwoodKraft(NSK)Pulp(availableasGrandP ra iri e ®fibersfromWeyerhauser Inc FederalWav 
H H ^ dBPerSed in W3ter 3nd C0l,ect6d 0n a Fourdrinier «ire using a deckle box The ItoenLreTe*^ 
™ J p f 19 ^ h3ndSheetS h3Ve 900d unif0fmit y and a ba ^ weigh, of 37 Te Tgr^nsTS 

350 (A, Products Inc., Allentown. PA) are added to 490 g deionized water in a dean 10 00 mL beater Tnd heated 
gradually w,th st.rnng to 95°C and held for 20 minutes. The solution is cooled, and 1 N H,SO. fe used to brina 

s°sti re?," S^^STSS **** " ^ W 

LTcpZln iSmr r i I t P ' S adJUSt6d t0 7 0 * 7 5 with Na0H - ™ e solution ^hibits a cloud point of 
used th , « ind,Cate that the de 9 ree of acetalization is 15.5%. A hand-held airbrush-type sprayer Is 

used to spray th.s solutoon onto the hand-made paper described above. The sample is dried in a conv^on ov^n ^ 

f d dZ" n Rt 7 ght - ^ am ° Unt ° f 3dded fe 8% based » ,he weight of the drj ZSSS^TZ 

Lionet o, t h J?' 6 4 ' 2 ^ (29 ° m and 4 ' 3 9/0,11 < 11 respectively. As with ExampteTthe saft 

EXAMPLE 3 

Preparation of Poly(N-isopropylacrylamide) 

[0073] Into a 1 liter round bottom flask is added N-isopropylacrylamide (50.03 g. 0.442 mole) 2 2--azobis-2 methvl 
prop.omtnle (hereafter "AIBN") (0.3636 g. 0.0022! moles) and t-butano. (250 mL) After Z ^ sliut'ion h ^genoTs" 
°^en ,s removed by threesuccessive^^ 
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14.000). After dialing aga!nst wat^ 

by freeze drying. A fibLs *? T" P^-^PV'ac'ylarnide) is collected 

accordance with the o^ur^Z I" .^^T , !° pr0pylac 7 lamide ) In the b ™« composition is prepared in 
water, exhibiting a cloud poin of 5 C ) is ZfaZltLt T\°l P°^ N - iso P ra P'V'acrylamide) (1 .0% by weight in 
of 16.5 pounds per 3000 square fef. Sade aS „ I ,h 8 ^ by 12 ^ NSK handSheet with a basis weight 
time for the water to •m^m^iS^SS^ ^ ST*" * EXamp ' e 2) " After allowina s « 
sulfate to afford a fibrous structure wi Tant uTeTj^nJ^ ( f ° t T L) With 3 06M a " ueous s °"*°n of sodium 
than 30 g/in. US6 Wet tenS,le of greater than 100 and a disposal tensile of less 

EXAMPLE 4 

Preparation of PolyfN-isoDropyl^rY iamide-co-t-buty i^ryi^iH^ 

Kg, stl^^ *»* 9. 31 .7 mmo.es, t-buty, aery, amide 

is removed by three successive^eze^ 

argon pressure and placed mTeo-TJ^ M^ T ° ° f the third Cycle " the solution is ""der positive 
andthe^ontentsoftEe ia ^ 

against water, the contents of the bags are ^^^T^rT CUt °" 12, °° 0 10 1 4 ' 000) - A ^r dialing 
a white solid by freeze drying " fibrous s ™ P -^^^ mld ^^ M ^ de ) is c °«e«ed as 
binder composition is prepa^;^^ in the 

an in-use wet tensile of greater SJSS*E?l , ^ d , * ThS fibr ° US StrUCture has 

a oier man J3,4 g/cm (1 00 g/in.) and a disposal tensile of less than 11,8 g/cm (30 g/in.). 

EXAMPLE 5 

Preparation of Poly(N-iso D roDvi aC ry l a mide-co-dimethy la minoethvl acrvlatel 

E"^^ 2 ~r ~* ° ,ymer * ,0miU,a (l) 1 > «-*- in 

which facilitates adsortion to ce.lulosic fioeS P ent '° n - ™* C ° P ° ,ymer has Cationic charac,er to 

homogenous, oxygen is removed S^'^i22Z£!S T° > 'i^" 0 ' (5 ° mL) - Afterthe so,ution is 
is lett under posftfce argon pressuTa^ 

for 16 hours, ft is cooled and the contents S SLT^S^Sl^^^™^'"'''^ ^ * ^ t6m P era ^ a 

14,000). After dialyzing against ^^^^S^ 1 ? d,alys,s , ba 9 s Molecular weight cut off 12,000 to 

en * sprayed (A mL ) A^ SZ?.^' T^"" ^ C °" alnS ,he •"*"«• «* 

b. Comparative Exam ples 

COMPARATIVE EXAMPLE A 

(PVAB from partially hvdrolyzed PVOH) 

a M .™,, 37a « Te „ ( , 0)go ~ 
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butanal (as received from Aldnch chemS wJr^ JddS^ k T 9 ^ PH 10 2 0 " ( A PP roxim ^ely 1 .65 mL 

hours at 21 -23°C The solu fln TtZT 7 I f } ' W3S C ° V6red and the mixture was «*«d for 22 

disso Jdin s^S ^i^ttr.^ 11 " P0 ^ er ^ C ° ,,eCted ^ 

COMPARATIVE EXAMPLES B THROUGH F 



Table 1 





Polymers shown in Comparative Examples B through F 


Code 


Polymer 


Trade Name 


Commercial Source 










B 


Polyethyl Ozaxoline 


Aquazol 200 


Polymer Chemistry Innovations, Tucson, AZ 


C 


Hydroxy Propyl Cellulose 


Klucei 


Aquaion Co. Wilmington, DE 


D 


Polyvinyl methyl ether) 




Scientific Polymer Products Ontario, NY I 


E 


PVOH 70 1 5080-1 04A 




Air Products, Allentown, PA | 


I F 


PVOH 78 15267 




Air Products, Allentown, PA I 



Table 2 



Code 



Mn 
(kg/mol) 



Attributes of and results from Comparative Examples B through F 



Mw 
(kg/mol) 



Cloud Point 
(°C) 



Polymer amount (%) 



In-use Tensile 



Disposal Tensile 



B 
~C~ 



75 



5,1 (13) 



3,9(10) 



35 



5,1 (13) 



3,9(10) 



200 



30-35 



E 
F 



44-65 
70-100 



5,9(15) 



4,7(12) 



-30 



45-55 



7,5(19) 



5,9(15) 



7,1 (18) 



3,9(10) 

in-use and disposal tensiles that are obtained with the 



[0081] Clearly, these polymers do not provide the combined 
fibrous structures of the present invention 



of the invention. It is therefore intended to cover in the appended claims 
within the scope of this invention 



all such changes and modifications that are 



Claims 



1 . A flushabe fibrous structure having an in-use wet tensile strength of at least 1 0Og/in. and a disposable 



wet tensile 
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s n er 309 " n " wherein said structure comprises fibers ' a sa,t and a p ° iymer ' «*— m 

(i) the condensation product derived from reacting polyvinyl alcohol and one or more substituted or unsubsti- 

tuted C^Cg aldehydes, or 

(ii) has a structure according to formula (I) 



H -(-CH 2 -CH^CH 2 -CH-^H 
c=o C= 0 



(0 



wherein 



(a) x is > 1 ; 

(b) yis^1; 

(c) R1 and R2 are independently selected from hydrogen and C r C 6 alkyl; and 

(i) R 3 is -N(R4)(R5), where R* and R* are independently selected from hydrogen, C r C 6 alkyl, and 
aryij or 

(II) R 3 is -0-(-CH 2 -) z -N(R6)(R7), where z is from 2 to 4 and R6 and P7 are independently selected from 
hydrogen, C r C 6 alkyl, and aryl. 

Tho flu^oble fibrous structure of Claim 1 characterized in that the structure has an in-use wet tensile strength 
of at least 200g/in, preferably at least 300g/in. »»wigin 

Itr!nl!lf f 6 t fibrous i f ^^"^ of Claim 1 °r Claim 2 characterized in that the structure has a disposal wet tensile 

strength of not more than 25 g/in. 

nI ef il^! f, Trrr^ re0,C,aimS 1 - 3chararteri ^ intha *t"«P<>'yvinyl alcohol reactedtoformthepofymer 
has a degree of hydrolysis pnor to condensation of at least 95%, preferably at least 98%; and characterized in 
that the Polymens denved from the condensation of at least 8%, preferably from 10% to 16%, of the hydroxy! 
groups of the starting polyvinyl alcohol. nyuioxyi 

The flushable fibrous structure of Claims 1-3 characterized in that y is 0; Ri is hydrogen or C r C 3 alkyl; and R* 

is ^1-^3 at Kyi. i •» 

The flushable fibrous structure of Claims 1 , 3 or 5 characterized in that 

(a) R3 is -N(R*)(R5) where R 4 is hydrogen or C r C 4 alkyl and R5 is alkyl- or 

(b) R3 is -0-(-CH 2 -) z -N(R6)(R7) where z is 2 or 3) r6 is hydrogen or a|ky| and r7 b Q ^ a|ky| 

An disposable absorbent article comprising: 

A. a liquid pervious topsheet; 

B. a liquid impervious backsheet; and 

C. an absorbent core positioned between the topsheet and the backsheet ; 

characterized in that the topsheet comprises the flushable fibrous structure of any of Claims 1-6. 
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(a)p ro viding ( i)fibersa^ 



H-(-CH 2 — ChV^CH 2 -Ch4-H 
X | /x\ | Jy 

C=0 



c=o 



(I) 



A 2 



characterized in that 



(a) x is> 1; 

(b) yis*1; 

(c) R1 and R2 are independently selected from hydrogen and 0,-0, alkyl; and 

(i) R3 is -N(R4) { R 5) , where R 4 and R5 are independem|y se|ected ffom hydrogen ^ Cg a|ky| 

(b) contacting the fibers with the first solution ■ 

(c) substantially removing the liquid medium from the fibers to provide a fiber/polvmer mixture- an* 

(d) contact^ the fiber/porymer mixture wtth a second solution comprising e ^ ' 

Patentanspruche 

ssasss^ 

(ii) erne Struktur gemafc Formel (i) aufweist 



if 



(I) 



wobei 



(a) x ist > 1 ; 

(b) yist>1; 
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(c) R1 und R2 unabhangig gewahlt sind aus Wasserstoff und C r C 6 Alkyl; und 

(i) R3 ist ,N( R <) ( R 5) , wo R4 und RS unabhgngjg gew§hft sjnd Wasserstoff _ Ci Ce A| ^ ( ^ 

. von mindestens 95 %, vo^ugswe^on m td^^ 
Polymer stammt aus der KonLnsation von mindSens 8 «/ fT* 9 ekennzei <*net, dass das 

pen des Ausgangs-Polyvinylalkohols m ' ndeS,enS 8 /o ' v °™9^e von 1 0 % bis 1 6 %, der Hydroxylgrup- 

6. Hinunterspu,bare fasenge Struktur nach den Anspruchen 1 , 3 Oder 5, dadurch geKenn.eichnet, dass 

S S i^oT^? nT^hT' 81 r SSerSt ° ff ° d6r C '- C < U " d * ist A.M; Oder 
(b)R lst0 ( CH 2 -) Z -N(RW.wobe I z l st 2 oder3,RSis,Wasser S toff 0 derc;4^ 

7. AbsorbierenderWegwerfartikel umfassend: 

A. eine flussigkeitsdurchlassige Decklage; 

B. eine flussigkeitsundurchlassige AuBenl'age- und 

C einen absorbierenden Kern, der zwischen der Decklage und der AuBeniage angeordnet ist; 
'T^SST^ *" ^ DeCk,39e ^ ^erspoibare ™* S^ktur nach einem der AnsprOche 

" «n~l%t^ 

Schritte umfasst: . ^ Nasszugfestigketf von n.cht mehr als 30 g/in, wobei das Verfahren die 

SS^SSr ( ° FaS6m (H) 6iner erSte " L6 -9 ™ *™ welches eine Struktur gema* 

H-fcH^H^CH^H 



dadurch gekennzeichnet, dass 

(a) x ist £ 1 ; 

(b) y ist > 1; 
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(c) Ri und R2 unabhangig gewahlt sind aus Wasserstoff und C r C 6 Alkyl; und 

0) R3 ist -N(R W; wo R 4 und R5 unabhangjg gew „ h| , s . nd Ci _ Ce Ajkyj ^ 

(b) In-Kontakt-Bringen der Fasem mit der ersten Losung- 

(d) In-Kontakt-Bringen des Faser/Po.ymer-Gemisches mit einer zweKen Losung. die ein Sal 2 umfasst. 
Revendications 

(ii) possede une texture selon la formule (I) 



H-£H 2 -CKk-tCH 2 -CHfc- H 
R 1 — N r3 

I , 

R 



dans laquelle 

(a) x est > 1 ; 

(b) y est k 1 ; 



(c) R1 et R2 sont independamment selectionnes parmi I'hydrogene et un alkyle en C r C 6 ; et 

4 SEis 

d'au moins 8 %, preferentiellement de 1 C W iTe X hI ?"f * P °^ e SSt d6riv6 de ,a ~n^nsation 

P ennenement de 1 0 /. a 1 6 A, des groupes hydroxyle de Palcool polyvinylique de depart. 
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Structure fibreuse jetab.e dans les toilettes selon les revocations 1, 3 ou 5 caractensee e„ ce que 

(a) ^correspond* -N^RS), ou R 4 est un hydr fene 0(J un 

(b) R3 correspond a -0-(-CH 2 -),-N(R6VR7) 0 £i z est ? n„ i rs „„ u 1 4 aiKyieen C r C 4 , ou 
est un alkyle en C r C 3 . ' R 6St h y dro 9 ene ou u " a'tye en C r C 3 et R 7 

Article absorbant jetable comprenant : 

A. un voile superieur permeable au liquide ; 

B. un voile arriere impermeable au liquide ; et 

C. un corps central absorbant entre le voile superieur et le voile arriere ; 
^^Z^^^ C ° mprend 13 fib — i^le dans ,es toilettes seion ,'une 

Sdfe^S 

Sga.e a 30 g/pouce, precede comprenant les STSSl^ * """I* * ™* "* ° U 

ilTZl 6 (I) brSS 61 <N) d ' Une Pr6mi6re S °' Uti0n C ° mprenant U " 1- Po-M. une structure 



H_(CH 2 -CH>r-(CHj -CB%- H 
C=0 c=0 
R 1 — N r 3 



(I) 



R 1 



caracterise en ce que 



(a) x est £ 1 ; 

(b) y est > 1 ; 

(c) R1 et R2 sont independamment selectionnes parmi I'hydrogene et un alkyle en C r C 6 ; et 

£ ZSZ^XSS-f * " RS S ° nt «P"^ selects parmi rhydrogene. 
(b) mise en contact des fibres avec la premiere solution • 

S m ri a n 0n T b fr tie "f dU milieU NqUide d6S fibres a,in d '° bte ™ «" melange fibre/polymere • et 
(d) m.se en contact du melange ftore/polymere avec une seconde solution comprenant un set ' 
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r 2 




Fig. 2 
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